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PREFACE 


This  compendium  of  abstracts  on  Statistical  Applications  in  Geotechnical 
Engineering  was  complied  by  personnel  of  the  Earthquake  Engineering  and  Geo¬ 
physics  Division  (EEGD) ,  Geotechnical  Laboratory  (GL) ,  U.  S.  Army  Engineer 
Waterways  Experiment  Station  (WES).  This  literature  search  is  part  of  CWIS 
Work  Unit  No.  31755  on  Probabilistic  Methods  in  Engineering  Geology.  This 
work  unit  is  part  of  the  Rock  Research  Program  in  the  Materials  Research 
Area  for  Civil  Works  Research  and  Development. 

The  abstracts  listed  within  do  not  necessarily  reflect  the  policies  of 
the  U.  S.  Army  Corps  of  Engineers. 

The  list  of  abstracts  was  complied  and  edited  by  Ms.  Mary  Ellen  Hynes- 
Griffin,  Dr.  G.  Wendell  Deer  and  Ms.  Linda  L.  Buege,  EEGD.  The  work  was 
performed  under  the  general  supervision  of  Dr.  A.  G.  Franklin,  Chief,  EEGD, 
and  Dr.  William  F.  Marcuson,  III,  Chief,  GL. 

COL  Tilford  C.  Creel,  CE,  was  Commander  and  Director  of  WES  during  the 
preparation  of  this  report.  Mr.  F.  R.  Brown  was  Technical  Director. 
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COMPENDIUM  OF  ABSTRACTS  ON  STATISTICAL  APPLICATIONS 


IN  GEOTECHNICAL  ENGINEERING 


PART  I :  INTRODUCTION 

1.  Interest  and  research  in  the  application  of  probabilistic  and 
statistical  methods  to  soil  mechanics,  rock  mechanics,  and  engineering  geology 
problems  have  grown  markedly  over  the  past  2  decades.  Evidence  to  support 
this  observation  comes  from  an  ongoing  6-year  research  program  on  this  subject 
that  began  in  January  1982  at  the  U.  S.  Army  Engineer  Waterways  Experiment 
Station.  In  order  to  survey  current  applications  of  probability  and  statis¬ 
tics  in  geotechnical  engineering,  an  extensive,  computer-assisted  literature 
search  was  conducted  through  the  DIALOG  Information  Retrieval  Service  from 
DIALOG  Information  Services,  Inc.  The  search  covered  the  period  September 
1961  through  September  1982.  Five  computerized  abstract  services  were  con¬ 
tacted:  NTIS  (from  the  National  Technical  Information  Service,  NTIS,  U.  S. 
Department  of  Commerce,  Springfield,  Virginia),  COMPENDEX  (from  Engineering 
Information,  Inc.,  New  York),  GEOARCHIVE  (from  Geosystems,  London,  England), 
GPO  Monthly  Catalogue  (from  the  U.  S.  Government  Printing  Office,  Washington, 
D.  C.),  and  GEOREF  (from  the  American  Geological  Institute,  Falls  Church, 
Virginia) .  A  total  of  1886  abstracts  were  obtained  from  logical  combinations 
of  the  key  words:  probability,  statistics,  soil  mechanics,  rock  mechanics, 
and  engineering  geology. 

2.  The  purpose  of  this  report  is  to  make  available  to  the  U.  S.  Army 
Corps  of  Engineers  this  specific  collection  of  abstracts  in  a  usable  form. 

The  abstracts  have  been  indexed  in  two  ways:  First,  by  the  geotechnical  sub¬ 
ject  addressed,  and  second,  by  the  statistical  or  probabilistic  technique 
employed.  Although  probability  theory  is  the  underlying  mathematical  theory 
for  statistics  and  statistics  can  be  described  as  the  application  of  proba¬ 
bility  theory  to  analyze  data,  the  word  "statistical"  will  be  used  throughout 
the  remainder  of  this  report  to  mean  both  "statistical"  and  "probabilistic." 
Descriptions  of  the  Subject  Index  (in  Appendix  A)  and  of  the  Statistical 
Technique  Index  (in  Appendix  B)  follow.  The  abstracts  are  placed  in  the 
Appendices  according  to  their  source:  Appendix  C:  NTIS  (File  6) ,  Appendix 
D:  COMPENDEX  (File  8),  Appendix  E:  GEOARCHIVE  (File  58),  Appendix  F: 
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GPO  Monthly  Catalogue  (File  66),  and  Appendix  G:  GEOREF  (File  89).  The  ab¬ 
stracts  appear  generally  in  reverse  chronological  order  within  each  file. 


PART  II:  GEOTECHNICAL  SUBJECT  INDEX 


A  review  of  the  1886  items  obtained  led  to  the  selection  of  the  50  geo¬ 
technical  subject  areas  listed  in  Table  1.  For  each  subject  area,  the  ab¬ 
stracts  are  listed  by  file  code  (given  in  Table  2)  which  identifies  which 
Appendix  the  abstract  is  located  in,  page  number  (within  the  file),  first 
author's  last  name,  and  title  of  the  paper.  This  information  uniquely  identi¬ 
fies  any  abstract  in  Appendices  C  through  G.  The  location  of  this  key  informa¬ 
tion  on  a  typical  page  of  abstracts  is  shown  in  Figure  1. 

The  subject  areas  appear  in  alphabetical  order  in  the  Subject  Index  in 
Appendix  A.  The  papers  appear,  roughly,  in  reverse  chronological  order.  To 
use  the  subject  index,  select  the  subject  areas  in  Table  1  that  best  correspond 
to  the  specific  subject  of  interest,  look  up  these  subject  areas  in  Appendix 
A,  scan  the  main  author's  names  and  titles  of  the  papers  for  each  subject 
area,  and  select  a  final  list  of  abstracts  to  be  looked  up  in  Appendices  C 
through  G.  For  example,  if  one  is  interested  in  statistical  approaches  to 
rock  slope  stability,  one  might  select  subject  areas:  Rock  Slope  Stability 
and  Pit  Mines;  Rock  Fractures  and  Joints;  Rock  Strength,  Stress  and  Deforma¬ 
tion;  and  Statistical  Analysis  of  Rock  Mechanics  and  Engineering  Geology  Data. 
From  the  subject  area  index.  Rock  Slope  Stability  and  Pit  Mines,  suppose  the 
abstract  of  a  paper  by  McMahon  on  page  2213  of  File  8  (COMPENDEX)  was  selected. 
One  would  look  in  Appendix  D  for  File  8  (from  Table  2)  and  search  for  file 
page  2213.  This  abstract  can  then  be  identified  by  the  title  and  main  author's 
last  name.  This  particular  abstract  is  shown  in  Figure  1. 
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Table  1 

List  of  Geotechnical  Subjects  Indexed 


Blasting,  Impact  Loading  and 
Cratering 

Buried  Structures 

Compaction  and  Quality  Control 

Conference  Proceedings  and  Indices 

Deep  Foundations  and  Anchors 

Dynamic  Response  Analysis 

Earthquake  Engineering,  Seismology, 
Seismic  Risk  Analysis  and  Response 
Spectra 

Faulting,  Folding  and  Volcanoes 

Frozen  Ground 

General  References 

Geophysical  Testing  of  Rock 

Geophysical  Testing  of  Soils 

In-Situ  Testing  of  Soils 

Landslides  and  Avalanches 

Land  Use  and  Regional  Planning 

Lifelines  and  Pipelines 

Liquefaction,  Dynamic  Soil  Properties 
and  Dynamic  Design 

Nuclear  Power  Plants 

Offshore  Technology 

Pavements 

Petroleum  and  Geothermal  Engineering 
Reinforced  Soil 

Reliability,  Decision  Analysis  and 
Optimization 

Remote  Sensing  and  Terrain  Analysis 

Retaining  Walls  and  Braced  Excavations 

Rock  Fabric 

Rock  Foundations 

Rock  Fractures  and  Joints 


Rock  Fragmentation  and  Crack 
Propagation 

Rock  Mass  Classification 
Rock  Permeability 

Rock  Slope  Stability  and  Pit  Mines 
Rock  Strength,  Stress  and  Deformation 
Seepage,  Soil  Permeability  and  Piping 
Settlement  and  Heave 
Shallow  Foundations 
Site  Investigation  Planning 
Slurry  Trench  Walls 
Soil  Fabric 

Soil  Slopes,  Embankments,  Dams  and 
Excavations 

Soil  Strength  and  Constitutive  Models 

Soil-Structure  Interaction:  Static 
and  Dynamic  Loading 

Statistical  Analysis  of  Rock  Mechanics 
and  Engineering  Geology  Data 

Statistical  Analysis  of  Soil  Mechanics 
Data 

Stratigraphic  Correlation,  Mapping  and 
Regional  Surveys 

Subsidence 

Trafficability 

Underground  Openings:  In-Situ 
Testing,  Design  and  Performance 

Underground  Storage  and  Waste 
Disposal 
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Table  2 

Abstract  Services  and  File  Codes 


_ Abstract  Service _  File  Code 

NTIS  (National  Technical  Information  Service)  6 
COMPENDEX  8 
GEOARCHIVE  58 
GPO  Monthly  Catalogue  66 
GEOREF  89 
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PART  III:  STATISTICAL  TECHNIQUE  INDEX 


Whenever  a  particular  statistical  technique  was  mentioned  in  the  ab¬ 
stract,  this  technique  was  then  included  in  the  Statistical  Technique  Index. 
Since  many  of  the  abstracts  (more  than  50  percent)  do  not  specify  the  tech¬ 
nique  used,  this  index  is  less  comprehensive  (with  respect  to  all  the  ab¬ 
stracts)  than  the  Geotechnical  Subject  Index.  A  total  of  12  statistical 
techniques  were  identified  during  the  review  of  the  abstracts.  These  are 
listed  in  alphabetical  order  in  Table  3.  The  Statistical  Technique  Index, 
given  in  Appendix  B,  is  organized  in  the  same  manner  as  the  Geotechnical 
Subject  Index.  The  statistical  techniques  headings  appear  alphabetically  in 
the  index,  and  for  each  heading,  the  appropriate  file  codes,  page  numbers, 
main  author's  last  names,  and  titles  are  listed.  For  instance,  to  find  ex¬ 
amples  of  the  use  of  multiple  linear  regression  in  geotechnical  problems,  one 
would  scan  the  list  of  abstracts  in  the  statistical  technique  heading.  Mul¬ 
tiple  Linear  Regression,  and  look  up  the  selected  abstracts  in  Appendices  C 
through  G. 
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Table  3 


List  of  Statistical  Technlq 


Analysis  of  Variance 
Bayesian  Statistics 
Correlations 
Discriminant  Analysis 
Factor  Analysis 
Markov  Processes 
Multiple  Linear  Regression 
Probabilistic  Modeling 
Risk  Analysis 
Simulation 

Stochastic  Techniques 
Time  Series  Analysis 


APPENDIX  A:  GEOTECHNICAL  SUBJECT  INDEX 


J 


■■  Pane  No . 

Main  Author 

Title 

File  6 

2093 

Abildskov 

Investigation  of  blast  resistant  water  well  concepts 

2095 

Isenberg 
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coordination  with  system  analysis  in  rapid 
excavation 

File  8 

2164  3aczynski  Application  of  various  rock  mass  classifications  to 

unsupported  openings  at  Mount  Isa,  Queensland;  a 
case  study 

File  89 

2085  Aufmuth  A  systematic  determination  of  engineering  criteria  for 

rock 

2085  Avolio  A  systematic  determination  of  engineering  criteria  for 

rock 
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Page 

2098 

2199 

1859 

1877 

1907 

2048 

2059 

2077 

2086 

2090 

2097 

2109 

2109 

2110 

2119 

2126 


No.  Main  Author 


Title 


File  6 


Casse 


Effects  of  temperature  and  confining  pressure  on 
fluid  flow  properties  of  consolidated  rocks 

File  8 


Crook  Some  field  permeation  properties  of  fractured  Permian 

and  Triassic  sandstones  in  northwest  England 

File  89 


Gale 

Grafskiy 

Gangopadhyay 

Brown 

Boreli 

Bryant 

Benedini 

Rat 

Alvarez 

Witherspoon 

Heeg 

Louis 

Snow 

Grice 


A  numerical  field  and  laboratory  study  of  flow  in 
rocks  with  deformable  fractures 

Efficiency  of  helium  measurement  in  solving  hydro- 
geological  and  engineering-geological  problems 

An  approach  to  estimation  of  leakage  from  a  karstic 
limestone  reservoir 

Multivariate  analysis  of  petrographic  and  chemical 
properties  influencing  porosity  and  permeability 
in  selected  carbonate  aquifers  in  central 
Pennsylvania 

Permeability  tests  for  hydrodynamic  simulation  model 
of  a  rock  mass  in  the  foundation  of  a  dam;  case 
study  of  the  Grancarevo  Dam 

Permeability  of  unconsolidated  and  consolidated  marine 
sediments.  Gulf  of  Mexico 

A  mathematical  approach  to  the  problem  of  water  move¬ 
ment  in  fissured  aquifers 

Measurement  of  permeability 

Permeability  of  rocky  massifs;  methods  for  measurement 

A  coupled  stress-flow  method  of  analyzing  effects  of 
fluiding  action  on  stress  distribution  in  fractured 
rocks 

Simulation  of  liquid  and  gas  flow  in  deformable 
porous  rocks  with  reference  to  the  deviation  from 
Darcy's  law 

The  hydraulic  characteristics  of  the  foundation  of 
the  Grand-Maison  Dam,  Isere,  France 

The  statistical  approach  to  fracture  permeability 

Hydrogeology  of  the  jointed  dolomites,  Grand  Rapids 
hydroelectric  power  station,  Manitoba,  Canada 
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Piteau 
Colorado 
School  of 
Hines 


Rock  slope  engineering  reference  manual 

A  statistical  study  of  rock  slopes  in  jointed  gneiss  with  reference  to  highway  rock  slope  design 


Glynn  Probability  of  kinematic  instability  In  rock  slopes — a  numerical  approach 

Deutsch  Stability  analysis  of  rock  slopes  with  respect  to  statistical  aspects 

Baecher  Slope  reliability  models  in  pit  optimization 

Young  Probability  analysis  of  rock  slopes  and  its  application  to  a  pit  slope  design 

Hoek  Rock  slopes 

Martin  Select  berm  width  to  contain  local  failures 

Piteau  Slope  stability  analysis  and  design  based  on  probability  techniques  at  Casslar  Mine 

Crandall  Biaxial  slip  of  a  mass  on  a  foundation  subjected  to  earthquake  motions 

McMahon  Probability  of  failure  and  expected  volume  of  failure  lr.  high  rock  slopes 

Ko  Dynamic  behavior  of  pit  slopes  In  response  to  blasting  and  precipitation 

McMahon  Design  of  rock  slopes  against  sliding  on  pre-existing  fractures 

Pariseau  Rock  mechanics  and  risk  in  open  pit  mining 


Chen  three-dimensional  stability  analysis 

Piteau  Slope  stability  analysis  and  design  based  on  probability  techniques  at  Cassiar  Mine 

Richards  Analysis  of  slope  stability  at  Goonyella  Mine 

Kalkani  Comparison  of  zero-stress  contours  to  surface  erosion  for  excavated  slopes  in  strati! ied  rock 

Glvnu  Probability  of  kinematic  Instability  in  rock  slopes;  a  numerical  approach 

Stepanov  Deformat tonal  stress  state  of  mountain  slopes  and  its  change  when  creating  huge  reservoirs 

Sitar  Behavior  of  slopes  in  weakly  cemented  soils  under  static  and  dynamic  loading 

Kawamoto  An  analysis  of  progressive  failure  in  rock  slopes 

Deutsch  Stability  analysis  of  rock  slopes  with  respect  to  statistical  aspects 

Mak  simovic  Limit  equilibrium  for  nonlinear  failure  envelop  and  arbitrary  sl<p  surface 
Hasegawa  A  method  slope  stability  analysis  and  design  of  slope  bv  linear  predictor 

Steffen  Some  aspects  of  three-dimensional  and  two-dimensional  rock  slope  stability  analyses  with  two 

case  histories 

Major  A  general  probabilistic  analysis  for  three-dimensional  wedge  failures 

Murek  Probabilistic  analysis  ol  the  plane  shear  failure  mode 

(•lass  Determining  seismic  risk  for  economic  optimum  slope  design 

Merget  Analysis  of  discontinuity  orientation  for  a  probabilistic  slope  stability  design 

Marlon  Pit  slope  manual  supplement  4-1;  computer  manual  for  seepage  analysis 

Young  Probability  analysis  of  rock  slopes  and  its  application  to  a  pit  slope  design 

Piteau  Slope  stability  analysis  and  design  based  on  probability  techniques  at  Cassiar  Mine 

Wang  Computer  program  for  pit  slope  stability  analysis  bv  the  finite  element  stress  analysis  and 

limiting  equilibrium  method 

St.  John  Ihree-dimensional  analysis  of  Jointed  rock  slopes 

McMahon  Probability  of  failure  and  expected  volume  of  failure  in  high  rock  slopes 

Mag.il  J  i  A  statistical  method  for  slope  stability  studies 

Largaiolli  A  geomechanical  studv  of  a  rock  slide  at  kilometer  193  between  lortale  and  Mendola  on 

Irentlno 

Yu  Analysis  ot  rock  slopes  using  the  finite  element  method 

McMahon  A  statistical  method  for  the  design  of  rock  slopes 

Hammel  A  mathematical  model  for  pit  slope  stability,  in  operat ions  research  and  computer  applications 

in  the  mineral  industries 

Hartman  A  three-dimensional  optimum  pit  program  and  a  basis  for  a  mining  engineering  system 

Piteau  .'■lope  stability  analysis  and  design  based  on  probability  techniques  at  Cassiar  Mine 

Glynn  Probability  of  kinematic  instability  in  rock  slopes;  a  numerical  approach 

Major  A  general  probabilistic  analysis  for  three-dimensional  wedge  failures 

Marek  Probabilistic  analysis  of  the  plane  shear  failure  mode 

Young  Probability  analysis  of  rock  slopes  and  its  application  to  a  pit  slope  design 

Piteau  Slope  stability  design  and  analysis  based  on  mobility  techniques  at  Cassiar  Mine 


Creep  fracture  In  rock  tn  uniaxial  comprexxlon 

A  method  for  estimating  etrength  of  rock  containing  planea  of  waakneaa 
The  effecta  of  surface  roughnaas  on  the  shear  strength  of  Joints  In  rock 
Fracture  of  rock  due  to  high  pressure,  short  duration  loadings 


Sight  Prediction  of  shear  behavior  of  Joints  using  profiles 

Joag  Statistical  prediction  formula  for  compressive  strength  of  e  rock 

Wljk  bntaxtal  strength  of  rork  Mterlsl 

Nlahimatsu  On  the  probability  distribution  of  failure  life  of  rock  under  constant  tensile  stre «e 

Wljk  Relation  between  the  uniaxial  tensile  strength  and  the  sample  size  for  Bohus  Granite 

Cook  Variability  and  snlsotrophy  of  mechanical  properties  of  the  Pittsburgh  Coal  Seas 

Holcomb  'Jusnt lest tve  model  of  dllatancy  in  dry  rock  end  tte  eppllcetlon  to  Westerly  Granite 

Constant  loo  Statistical  variation  In  stress-volumetric  strain  behavior  of  Westerly  Granite 

Atkinson  Statistical  variation  of  the  compliance  of  coal 

Brovn  Analysts  of  size  effect  behavior  In  brittle  rock 

Mokhnachev  Tension  fatigue  of  rocks 

Haul  Effect  of  the  volume  of  the  specimen  on  the  fleaurel  strength  of  Makrama  Marble 

Ramsswexy  Factor  of  safety  In  rock  mechanics 

Chappell  Component  characteristics  of  jointed  rock  nesses 

Medvedev  Statistical  Interpretation  of  the  results  of  strength  tents  on  rocks 

Stravrogtn  Statistical  principles  of  the  strength  and  deformation  of  rock  In  complex  states  of  stress 

londe  How  to  anticipate  deformation  of  rock  bodies 

Ntankue  How  rock  strength  tn  the  Kuzhass  depends  on  geological  and  physical  characteristics 

Lundborg  Statistical  theory  of  the  polyexlsl  compressive  strength  of  materials 

Nfshlmatsu  Fatigue  failure  and  f rec t ography  of  rock  under  pulsating  tensile  stress 

Kostsk  Pillar  strength  prediction  from  representative  samples  of  herd  t*>rk 

Chen  Proposed  method  to  obtain  actual  strength  parameters  of  mine  rocks  end  rock  menses 

Yeisaxuchi  Number  of  test  pieces  required  to  determine  the  strength  of  rock 

Nlehtmetsu  Matlatl.al  distribution  of  fatigue  life  end  the  fracture  mechanism  of  the  rock 

Bradv  Statistical  theory  of  brittle  fracture  for  rock  iMtertals 

Bargminn  Influence  of  rand.sa  Polsaon'e  ratio  on  displacements  In  elastic  half-plane 

Slnh.t  Compressive  strength  of  some  Indian  rocks 


content  t«\o  statistical  variation  in  st  ress-  v.»l  .isr  t  r  1«  strain  behavior  of  granite 

Bishop  The  values  of  Poisson's  ratio  In  saturated  soil*  end  ruks  stressed  under  undratnei  conditions 

Parrlah  A  non-linear  leeet  squares  fitting  approach  f . •  r  determining  activation  energies  for  high  temperature  •  reep 

Lundborg  A  statistical  theory  of  the  polySslal  strength  of  materials 

Ihtval  1  least  squares  calculation  of  horizontal  stresses  trim  mere  than  three  Hametral  de f o rma t  Ions  In  vertlial  boreholes 


A -i  1  Inin  stress-deformation  estimate  of  slopes  In  stratified  sellmrntarv  roifce 

•  nstant  Inescu  Study  of  depth  Influence  on  rock  c. impressive  strength 
Klnze  heformatlon  character  1st les  of  broken  schist  In  a  rockftl!  das 

fanJe  Shakedown  of  elasto-plest  1-  .-one  inue  with  special  reference  to  s-ll-tock  structures 

h. nd  .rant  Physical,  mechanical  end  strength  properties  of  .'ll  shale 

htknvaklv  Analyzing  errors  In  laboratory  studies  of  rock  strengths 

Kulatllake  Probabilistic  approach  to  deformation  and  strength  properties  ■!  shale  mass 

Mshlmatsu  simulation  model  of  failure  process  of  rock  and  its  application  f  ■  delayed  failure 

Hungr  A  numerical  approach  to  predicting  stresaes  an  1  llaplacemrnt  s  around  a  three-dimensional  prensur  l/e«l 

Nova  The  failure  of  transversely  Isotropic  rocks  in  triaxial  compression 

Anderson  A  finite  element  m*tho.|  for  studying  the  transient  non-’.  Inear  .reep  of  geological  stru.tufes 

Ingrtffea  Finite  element  models  f  t  rock  fracture  mechanics 

•fecev  A  simple  device  for  the  direct  shear -at  length  testing  of  intact  fork 

i  lane  la  i  .saper  Ison  of  finite  element  predictions  of  horizontal  elastl-  rock  movements  t..  field  measurements  t 

in  New  York  .  I  tv 

Yut  In  Numerical  analysis  of  rock  structures  considering  metetlal  non'.  Inear  1 1  les 

Wang  A  finite  elemtnt  simulation  on  the  failure  of  brittle  rocks 

I'heung  >i  the  nuserl.al  solution  of  certain  tnttlai  value  problems 

Fan  .  Vi  the  appllcttlm  of  in  1nterp<’lat  ion  matrix  for  ..imputation  of  stresses  in  finite  e, aments 

Koch  Flow  law  t  wet"  quartzite  In  the  al pha-quartz  field 

'kinson  .institutive  model  for  the  l.nv  temperature  creej  of  pol  v  r  vst  a  I  1  tne  salt 

*>tagg  .  *n  the  application  of  a  numerical  vise  o-plas  1 1  model  to  rock  me.  hen  tea  problems 

hug  a  vara  A  study  on  c.-re  discing  of  r-.k 

htarfleld  hi  sc-int  Inul  f  v  models  of  problems  In  geomr.hanl  s 

T'ltl  Variational  approach  f.u  the  elimination  ot  temporary  boundary  effect  from  finite  element  met  h. cl 

Part  seat.  A  finite  element  approa.  h  to  strain  softening  and  sire  effects  In  rock  mechanf.  s 

Hsu- fun  Nonlinear  analysts  of  the  mechanical  properties  .if  »olnt  and  weak  Interrelation  In  rock 

Jhihots  Ff  Mr  lent  three  dimensional  Molt*  element  analysis  of  stratified  rocks 

i'ramer  Finite  element  analysis  of  stress  distribution,  induced  fra.tu'e  and  pos  t-f « j  ;.»re  behavior  along  a  s'u 

SzavltS  A  relaxation  s t ress- de f orma f ton  finite  element  program 

learv  hi  tractable  <  onst  I  tut  Ive  relations  and  numerical  pro.  edures  f»r  strn.tur.il  analysis  In  masses  of  geo 

Pan.fe  'Hi  Joint  inter'.*,  e  elements  and  assoc date  1  problems  of  numerical  ill  .  on.ll  t  toning 

.kiodman  Mntle  .'iimrnl  analysis  for  discontinuous  to.  ks 

Youguan  pn-  applications  of  non-linear  finite  elements  method  tn  engineering  geology 

Norm  ere ep ,  relaxation,  and  dynamic  changes  .»f  stress  in  rocks 

(onstantlno  Statistical  variation  In  si  resn-vnlmetrl.  stratn  behavior  of  Westerly  rantte 

Nisblmatsn  :  .snputer  modeling  of  rock  fracture  In  uniaxial  compress  ion 

i. owif  Fvaiuatfon  of  |he  anlstroplc  behavior  of  brazllllan  lest  discs  bv  the  finite  element  meth.nl 

Morlta  -.tress  analysis  f.*r  a  non-linear  rock  structure 

H**l«  sab  A  quant  itat  Ive  model  of  dllatancy  on  dry  rock  and  Its  application  to  Westerly  (.ranlte 

i'vt.ulman  Analysis  in  Jointed  rocks 
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File  HN  (Continued) 

Finite  elements  tor  foundations.  joints,  ami  fluids 
Dynamic  ••'dels  ol  rock  blast  in* 

Creep  and  relaxation  of  oil  shale 

A  probabilistic  model  for  shear  In-;  resistance  of  jointed  rock 
A  i**thod  for  esti'Mtlng  strength  of  rock  containing  planes  of  weakness 
Treatment  of  hourglass  patterns  In  low  order  finite  element  codes 
Development  of  a  nuvrlcat  mode l  for  discontinue 

Methods  for  the  numerical  solution  of  the  equations  of  vlsco  elasticity 
Statistical  variation  of  the  compliance  of  coal 

'Vtormation  moduli  determined  by  Joint-shear  index  and  shear  catalogue 
The  finite  element  method  applied  to  fracture  mechanics 
Stress  distribution  on  direct  shear  test  samples 
A  relat  lonshlp  between  Joint  ro>*-thness  and  joint  shear  strength 

Numerical  dynamic  analysis  of  • tr  deformation  lamellae  and  calclte  and  dolomite  twin  1  a me  I 
A  statistical  theory  of  the  po  ..lal  strength  of  imperials 
friction  characteristic  of  graphite  coated  bedding  joints  in  shale 
'  >f luence  of  the  interstitial  pressure  under  the  conditions  of  resistance 

Dls.  uasion  of  1,  kostak  and  H.  ",  Hielenst  ten’s  paper  ”  trengt*.  distribution  in  hard  roik" 

Bel »t lonsh tp  between  shear  strength  and  vertical  pressure  in  loessal  rocks  of  the  Tashkent  tec 
Ntjmeri.  al  analysis  of  an  el  >st->  plastl.  t.»»k  medium 

A  statistical  theory  for  brittle  fra. lore  for  rock  materials.  Parr  II,  brittle  failure  under  t* 
states  of  stress 

A  statistical  P'f'irv  t - > t  brittle  fracture  for  rock  materials;  i*art  1,  brittle  failuie  unde”  *o 
states  of  stress 

The  use  of  probability  t'.eorv  t*r  the  solution  of  some  prt'-lems  in  engineer  in,  geology 
Neth.sl  of  statistical  ap  >f  ox  l«a  t  ion  for  determining  itie  optimum  sire  of  engineering  geo  log  l-  r 
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►  samples 

brittle  failure  under  homogeneous  In. 
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lop pula  statistical  estimation  •■*:  vi'*;.rmti>n  Index 

."mat  on  finite  element  ci<n<i-'lUi(U»i  analyses  of  tunnel  behavior  In  c lev 

uwang  A  pf  ohahl  1  ■  if  i‘-'n«'!lil»tl«fl  analysis  for  embankment  foundation* 

■.rv  iumkl  MTn*w  and  displacement*  in  a  layered  auh«oll  finite  element  analvsia:  part  ?,  fin 

.iHttaklv  for  a  layered  subsoil 

k/rrnlorak  App^l.atlon  of  iiii.>p»  t  ec’'n  i.jues  to  the  assessment  of  the  c  onaol  Idat  ton  effect  on  t  h 
ot  peat* 

Yuan  Primary  and  secondary  plane  attain  connol  idat  Ion  problem*  by  the  finite  element  methc 

sandhu  Vialval*  of  c  .<naol  idat  Ion  of  vl  scoelast  l*  so  1 1  a 

1  inno  settlement  under  dr.  olar  loading  con#  r  rur  t  Ion  of  tank  foundation 

'Ivandran  Probabilistic  analysis  of  stability  and  settlement  of  structure*  on  sot  t  Bangkok  I'lav 

'Ivandran  Application  of  probability  theory  to  the  finite  element  method  in  predicting  aettleme 

•oft  Aangkok  lav 

spark*  Numerical  method*  for  the  Settlement  of  venire  and  lavereJ  aoll  depoalta 

Small  Analyst*  of  the  •  maol  idat  ton  of  layered  aoll*  using  the  method  of  lines 

sajtaaota  Numerical  model  tor  undratnel  and  conaolldat ton  deformation*  of  soft  clay# 

Blchter  Nonlinear  ronaol idat ton  mode,*  fur  (tnll*  element  i'i’apuf«il.»u 

[lea. •  l  A  one-dimena  l,.nal  finite  element  procedure  for  nonl  Inear  consol  Idat  Ion 

Auhry  Special  algorithm*  for  elaat oplast K  consolidation  with  finite  element# 

Christian  Two-  and  t  hree-dlmena  tonal  .  on«ol  Idat  Ion 

Scntffauin  .Sie-d  tmen*  Iona'.  conao1  idat  ton 

Akai  Numeric «1  analysis  of  stress  path  under  mu  1 1 Id  1  men* tonal  consolidation 

Rl-'kiural  Uncertainty  analyst*  of  settlement  rate 

Aamaavany  Settlement  of  footings  on  compacted  davs 

Sanglerat  Surcharge  fill  settlements  on  soft  .lav  at  the  location  of  two  air  cooling  tcnmrr* 

srhultre  Statistical  evaluation  of  settlement  observation# 

’ohnson  A  finite  element  method  for  cons- 1  idat  Ion  of  ‘lav 

•Cog  tire  Statistical  forecast  tng  of  compress Iht  1  ttv  of  peatv  ground 

•tart  In  a  three  dimensional  deformation  anaivsls  of  the  Storvaas  l>am 

.hesal  1  one  >1  Idat  Ion  anaivsls  of  leveret  anisotropic  foundation# 

Cornel  1  HMt-'rdrr  uncertainty  analyst*  ot  soil*  deformation  and  staMlltv 

K'tpursl  Prohab 111 stlc  approach  to  one- d l men# lona 1  consolidation  settlement 

Simon*  Finite  element  analysis  of  the  surface  deformation  due  to  uniform  loading  on  a  layer 

•otl  resting  on  a  smooth,  rigid  base 

Tutxav  Variations  tn  the  significance  of  aoll  and  testing  parameter*  on  permeability  at  dltf 
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Pi  epat  e<J  m  cooperation  with  Bureau  of  Puht  10  Roads, 
PILE  -SOIL  SYSTEM  RESPONSE  IN  CLAY  AS  A  FUNCTION  OF  EXCESS  .  i..'E  Wash  i  nrj ton .  D  C 
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